Promyogenic function of Integrin/FAK signaling is mediated by Cdo, Cdc42 and MyoD.
The Integrin-mediated cell adhesion to the extracellular matrix is implicated in the control of proliferation, survival, migration and differentiation of myoblasts. Focal adhesion kinase (FAK) mediates signals from Integrins and plays an essential role in myotube formation. Cdo forms a multiprotein complex that includes other cell adhesion molecules like Cadherins and Boc. Multiple signals emanate from such complexes, including Cdc42 and p38MAPK pathways to activate MyoD. Here we show that C2C12 myoblasts cultured in suspension or on Poly-L-Lysine (PLL), a well known Integrin-independent substratum, failed to express Cdo and MyoD, while the expression of Cadherins and Boc was unchanged. In addition, the activation of Akt and p38MAPK as well as the expression of Cdc42 was affected in these cells. Overexpression of FAK rescued MyoD and Cdo expression as well as myotube formation of C2C12 cells on PLL. Furthermore, reintroduction of Cdo induced enhanced myotube formation on PLL and increased the expression of myogenic markers. Inhibition of ROCK or overexpression of Cdc42-V12 in C2C12 cells upregulated Cdc42 and MyoD expression and rescued defective myoblast differentiation. Taken together, these data indicate that the Integrin/FAK signaling pathway is required for myoblast differentiation by regulating the expression of the promyogenic factors, Cdo, MyoD and Cdc42.